The role of the macrophage in microvascular regeneration following brain injury.
Although macrophages are the earliest cells found in association with vessels in an area of cerebral injury, the role of this cell in the subsequent regeneration of the microvasculature is unknown. DNA synthesis in cerebral endothelial cells at the margin of injury of mouse brain was assayed by quantitation of the labeling indices from 3H-thymidine autoradiographs of normal animals and animals with X-ray-induced leukopenia. A mean endothelial cell labeling index of 10% in the irradiated animals was significantly lower than control animals (26.7%) (p less than 0.01). In vitro tissue culture studies utilizing peritoneal macrophages and cerebral endothelium were then used to isolate the endothelial response to macrophages and their products. Macrophage-conditioned media did not stimulate cerebral endothelial proliferation when evaluated by a growth factor assay, although this macrophage-conditioned media did stimulate DNA synthesis in fibroblasts and bovine aortic endothelium. A migration study of the cerebral endothelial cells utilizing an agarose technique showed enhanced random migration in the presence of macrophage-conditioned media compared to controls (p less than 0.01). The results indicate that macrophages do not directly stimulate proliferation of cerebral endothelial cells, but influence their migration. A loss of contact inhibition and subsequent DNA synthesis and replication may follow.